WIN-55,212-2 chronically implanted into the CA3 region of the dorsal hippocampus impairs learning: a novel method for studying chronic, brain-area-specific effects of cannabinoids.
We report here that local hippocampal WIN-55,212-2 implants release this cannabinoid agonist for extended periods, the release is restricted to the implanted brain region and is behaviorally active. Radiolabeled WIN-55,212-2 was implanted bilaterally into the CA3 region of the dorsal hippocampus by means of fused silica capillaries. Significant amounts of the compound were released from the implants for at least 10 days. No labeled WIN-55,212-2 was detected in other brain regions, for example, the cortex, amygdala, thalamus, hypothalamus, and pons. In a separate experiment, radiolabeled WIN-55,212-2 was implanted chronically into the same hippocampal region, and rats were assessed 8 days later in the object-recognition test. In contrast to controls, rats implanted with WIN-55,212-2 were unable to differentiate familiar and unfamiliar objects. Object recognition was reinstated by the cannabinoid antagonist SR141716A, as rats implanted with both WIN-55,212-2 and SR141716A did not differ from controls. Thus, chronic hippocampal WIN-55,212-2 implants impaired recognition memory via the CB1 receptor. The memory-impairing effects of acute cannabinoid treatments are well known, but the effects of chronic treatments are controversial. The rate and magnitude of tolerance, however, have been shown to be brain-area specific and cell-type specific. Here we show that chronic hippocampal treatments impair memory, suggesting that no tolerance develops in the hippocampus towards the memory-impairing effects of cannabinoids. The data also suggest that chronic, brain-area-specific effects of cannabinoids can be studied by the novel method described here.